Gene products of corticosteroid action in hippocampus.
We used two methods to examine altered patterns of gene expression in rat hippocampus in response to administered glucocorticoids: analysis of RNA in vitro translation products on 2-d gels and cloning of cDNAs from a rat hippocampal library by differential hybridization (+/- CORT). We determined that two of the CORT-responsive cDNA clones encoded the 35- and 50-kd RNA translation products and identified them as GPDH and GFAP, respectively, by sequence analysis. Cloned mRNAs that increased and decreased in response to CORT were determined to be under positive and negative regulation by glucocorticoids in intact rats. Despite their similarities in glucocorticoid response characteristics, we found three subsets of hippocampal mRNA responses to CORT and shaking stress which differ in temporal and level-dependent aspects of CORT regulation. In addition, GPDH gene expression represents a glucocorticoid-dependent stress response which is rapidly increased in a dose- and stressor-dependent manner. It is a candidate for a sensitive indicator of stress responsiveness in the brain as a function of neuroendocrine activity. Mechanisms of adaptation to stress in the brain are likely to involve responses that are both mediated by glucocorticoids and opposed by them. GFAP and TGF-beta 1 mRNA responses may be examples of the latter, since they are decreased in response to glucocorticoids, are under negative regulation by glucocorticoids in intact rats, and are increased in response to brain injury and disease and during aging. If these astrocytic and microglial responses are involved in cellular defense mechanisms in the brain, then their regulation by glucocorticoids would be important in maintaining and restoring cellular homeostasis in physiological and pathophysiological states. Future studies using these sensitive probes for glucocorticoid-regulated gene expression may identify new mechanisms by which the brain coordinates acute and chronic responses to stress and disease.